Gene cloning of alpha-methylserine aldolase from Variovorax paradoxus and purification and characterization of the recombinant enzyme.
The alpha-methylserine aldolase gene from Variovorax paradoxus strains AJ110406, NBRC15149, and NBRC15150 was cloned and expressed in Escherichia coli. Formaldehyde release activity from alpha-methyl-L-serine was detected in the cell-free extract of E.coli expressing the gene from three strains. The recombinant enzyme from V. paradoxus NBRC15150 was purified. The Vmax and Km of the enzyme for the formaldehyde release reaction from alpha-methyl-L-serine were 1.89 micromol min(-1) mg(-1) and 1.2 mM respectively. The enzyme was also capable of catalyzing the synthesis of alpha-methyl-L-serine and alpha-ethyl-L-serine from L-alanine and L-2-aminobutyric acid respectively, accompanied by hydroxymethyl transfer from formaldehyde. The purified enzyme also catalyzed alanine racemization. It contained 1 mole of pyridoxal 5'-phosphate per mol of the enzyme subunit, and exhibited a specific spectral peak at 429 nm. With L-alanine and L-2-aminobutyric acid as substrates, the specific peak, assumed to be a result of the formation of a quinonoid intermediate, increased at 498 nm and 500 nm respectively.